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An Introduction to the
Dryad Repository
Elena Feinstein
Dryad Librarian and Curator
Metadata Research Center
University of  North Carolina at Chapel Hill
curator@datadryad.org
Dryad is an international repository of  data underlying peer-
reviewed articles in the basic and applied biosciences. 
Dryad enables scientists to validate published findings, 
explore new analysis methodologies, repurpose data for 
research questions unanticipated by the original authors, 
and perform synthetic studies. 
Dryad is governed by a consortium of  journals that 
collaboratively promote data archiving and ensure the 
sustainability of  the repository.
http://datadryad.org
Brussels Declaration on 
STM Publishing
“Raw research data should be made freely available to all 
researchers. Publishers encourage the public posting of  the 
raw data outputs of  research. Sets or sub-sets of  data that 
are submitted with a paper to a journal should wherever 
possible be made freely accessible to other scholars”
Signatories include Elsevier, Nature Publishing Group, Springer, 
Oxford U Press, Wiley-Blackwell.  A total of  46 publishers and 13 
trade organizations.
http://www.stmassoc.org/public_affairs_brussels_declaration.php
Defining the need
 Data no longer published within the article
 Data is not shared or only shared selectively
 Data that is not archived is eventually lost
 Specialized repositories (e.g., GenBank) cover only 
certain data types and do so incompletely
 Supplementary materials not the best long term option
 Funding agencies and journals mandating data 
archiving
Bumpus HC (1898) The Elimination of  the Unfit as Illustrated by the Introduced Sparrow, 
Passer domesticus. A Fourth Contribution to the Study of  Variation. pp. 209-226 in Biological 
Lectures from the Marine Biological Laboratory, Woods Hole, Mass. 
The gap between attitude and practice
 Authors in the British Medical Journal randomly received either a 
general or specific request to share their data (n=29)
 Researchers receiving specific requests for data were less likely, 
and slower, to respond.
 Only one researcher released data. Others requested further 
information, clarification, or authorship.
“As soon as results of  a study are published, authors have a 
conflict of  interest, and are not well placed to judge the suitability 
of  third-party analyses of  the data.”
Reidpath DD,  Allotey P (2001) Data sharing in medical 
research: an empirical investigation. Bioethics 15, 125-134
Sharing-on-request is not effective
 Requested data from from 141 articles in American 
Psychological Association journals.
 “6 months later, after … 400 emails, [sending] detailed 
descriptions of  our study aims, approvals of  our 
ethical committee, signed assurances not to share data 
with others, and even our full resumes…” only 27% of  
authors complied 
Wicherts, J.M., Borsboom, D., Kats, J., & Molenaar, D. (2006). The poor 
availability of  psychological research data for reanalysis. American 
Psychologist, 61, 726-728.
Why do authors withhold data?
 In a survey of  1240 geneticists
 47% had been denied at least one request for data or materials in 
the preceding 3 yrs
 28% reported that they had been unable to confirm published 
research because of  data withholding
 The most common reasons cited for withholding:
 Too much effort to produce the data (80%)
 Protecting the ability of  a junior colleague to publish (64%)
 Protecting their own ability to publish (57%) 
Campbell et al. (2002) Data withholding in academic genetics: Results 
from a national survey. JAMA 287, 473-480.
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Michener, W. K., J. W. Brunt, J. Helly, T. B. Kirchner, and S. G. Stafford. 1997. Non-
geospatial metadata for the ecological sciences. Ecological Applications 7:330-342.
Data entropy
Potential archiving solutions
Specialized databases (e.g. GenBank, PDB)
Will cover some datatypes well, some not at all;  High quality data, 
but with greater submission burden;  Diversity endangers 
sustainability
Supplementary materials online
Publisher provides basic infrastructure, but with low level of  service.
Author-managed websites
Avoids some of  the hazards of  informal sharing, but is fragile.
Public repositories
Institutional or disciplinary
About 85% of  relevant studies submit 
DNA sequence data to GenBank
Noor MAF, Zimmerman KJ, Teeter KC (2006) Data sharing: How 
much doesn't get submitted to GenBank? PLoS Biol 4(7): e228.
Journal No. of
Studies
Data not 
submitted
to GenBank
Evolution 39 6
MBE 109 4
Nature 42 3
PLoS Biology 30 3
PNAS 30 1
Science 30 2
Rapid growth in supplemental data
NFAIS/NISO Supplementary Materials Meeting Summary Report
“Beginning November 1, 2010, The Journal of 
Neuroscience will no longer allow authors to include 
supplemental material when they submit new 
manuscripts and will no longer host supplemental 
material on its web site for those articles. When articles 
are published, authors will be allowed to include a 
footnote with a URL that points to supplemental 
material on a site they support and maintain, together 
with a brief  description of  what the supplemental 
material includes, but that supplemental material will 
not be reviewed or hosted by The Journal.”
The Journal of  Neuroscience, August 11, 2010, 30(32):10599-10600
NSF Data Management Plans
 A new requirement for a one page supplement to all 
proposals
 To include:
 The types of  data to be produced
 The standards that would be applied for format, metadata 
content, etc.
 Provisions for archiving and preservation
 Access policies and provisions
 Plans for eventual transition or termination of  the data 
collection after the NSF funding period
Joint Data Archiving Policy
Data are important products of  the scientific enterprise, and they 
should be preserved and usable for decades in the future. 
As a condition for publication, data supporting the results in the article 
should be deposited in an appropriate public archive.
Authors may elect to embargo access to the data for a period up to a 
year after publication. 
Exceptions may be granted at the discretion of  the editor, especially 
for sensitive information.
Whitlock, M. C., M. A. McPeek, M. D. Rausher, L. Rieseberg, and A. J. 
Moore. 2010. Data Archiving. American Naturalist. 175(2):145-146. 
doi:10.1086/650340
 The End
 To make data archiving and reuse a standard function of  scholarly communication.  
 The Means
 Assigning permanent identifiers (DOI) and promoting data citations
 Publishing data access and download statistics
 Allowing contents to be updated post-publication
 Open terms of  reuse (Creative Commons Zero), no paywalls
 Short-term embargoes 
 Searchable across publishers & institutions, by human or machine
 Metadata are machine harvestable, contents machine-retrievable
 Preservation services, incl. migration of  formats
 Governed by journals (both publishers and societies)
 Sustained by the economy of  scholarly publishing 
An ingest workflow
Example Dryad data package
Dryad submission system
Integrated submission with 
partner repositories
Data DOI in a published article
Another example
Another example, in PLoS ONE 
Searching and browsing
Dryad metadata
 Emphasis on simplicity and interoperability
 Using Dublin Core plus some additions from PRISM, 
Darwin Core, and BIBO (planned)
 Exchanging metadata with DataCite, TreeBASE, 
others
 Working toward making metadata available as RDF 
and publishing a complete application profile using 
Singapore Framework guidelines
Is Dryad meeting its goals?
 Are people using the data?
 Does it improve the efficiency of  science?
 Does it improve the quality of  science?
 Does it expand the capacity of  science?
Lessons from 
the Gene Expression Omnibus
Citations were 69% 
greater for publications 
that shared microarray 
data (right) versus those 
that did not (left),  
independent of  journal 
impact factor, date of  
publication, and author 
country of  origin. 
Piwowar H, et al. (2007) Sharing Detailed Research Data Is Associated with Increased 
Citation Rate. PLoS ONE 2(3): e308. 
Heather 
Piwowar
Challenges and next steps for Dryad
 New submission workflows, collaborating with journals to 
fit into their publication process
 Handshaking with additional partner repositories
 Building tools for more efficient curation
 Linked data / semantic web
 Name authority control – ORCID, other researcher IDs
 Subject metadata and controlled vocabularies – HIVE, 
another MRC project
Disciplinary vs. institutional repositories
 The infrastructure for data archiving is playing 
catch-up with the needs of  scientists.
 There is a healthy competition between 
institutional and disciplinary repositories to 
meet these needs. 
 The ingest bottleneck will drive the solution
 Disciplinary repositories like Dryad can ingest the 
long tail of  orphan published data.
 Institutional libraries are best placed to develop the 
vast array of  pre- and post-publication services that 
data-driven science will require.
Some of  the contributors to Dryad
Dryad Consortium Board, journal partners, and data authors
NESCent: Kevin Clarke, Hilmar Lapp, Heather Piwowar, Peggy 
Schaeffer, Ryan Scherle, Todd Vision
UNC-CH <Metadata Research Center>: Sarah Carrier, Elena 
Feinstein, Jane Greenberg, Hollie White
Duke: Cliff  Cunningham, Mohamed Noor, Kathleen Smith, Marcy 
Uyenoyama
U British Columbia: Michael Whitlock
NCSU Digital Libraries: Kristin Antelman
Yale/TreeBASE: Youjun Guo, Bill Piel
UNM/LTER/DataONE: Bill Michener, Mark Servilla
Oxford University: David Shotton
British Library: Lee-Ann Coleman, Adam Farquhar
American Society of Naturalists
American Naturalist
Ecological Society of America
Ecology, Ecological Letters, Ecological Monographs, etc.
European Society for Evolutionary Biology
Journal of  Evolutionary Biology
Society for Integrative and Comparative Biology
Integrative and Comparative Biology
Society for Molecular Biology and Evolution
Molecular Biology and Evolution
Society for the Study of Evolution
Evolution
Society for Systematic Biology
Systematic Biology
Commercial journals
Molecular Ecology
Molecular Phylogenetics and Evolution
Some Partner Journals
Initial Funding
 National Science Foundation (USA)
 Institute of  Museum and Library Services (USA)
 Joint Information Systems Committee (UK)
Dryad Technology
 DataONE member node
 DSpace repository software (open source)
 Assigning DOIs via California Digital Library
 Integration with specialized repositories and databases
 Federated searching with TreeBASE and KNB LTER
 TreeBASE submission (using BagIt and OAI-PMH)
 GenBank (planned for future)
http://datadryad.org
http://blog.datadryad.org
http://datadryad.org/wiki
http://code.google.com/p/dryad
Facebook & Twitter (#datadryad)
